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PROBLEM TO BE SOLVED: To reduce an amount of gas brought into a 
tube, improve life by increasing a degree of vacuum, and to increase light 
emitting intensity by eliminating absorption and reflection by an 1TO film. 
SOLUTION: An FED 1 comprises an envelope 2 wherein outer peripheries 
of a cathode substrate 4. on which a field emission type cathode 29 is 
formed, and an anode substrate 3 are sealed with a spacer member 5 
therebetween, and the inside of the envelope is retained in a vacuum state. 
On the anode substrate 3, an anode electrode 6, which comprises a frame- 
like part 6a for surrounding a display area, and a belt-like part 6b which is 
continued from the frame-like part 6a and drawn out to an end of the 
substrate 3, are formed. On the substrate 3, a black matrix layer 7, which 
covers the frame-like part 6a of the anode electrode 6 and has an opening 
7a in a position as a light emitting part in a display area, is formed from a 
graphite material. Inside of the opening 7a of the black matrix layer 7 
wherein the surface of the substrate 3 is exposed, dot-like phosphor layers 
8 are attached and formed. 
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NOTICES 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The anode substrate for light emitting devices which is characterized by providing the 
following and from which the interior constitutes a part of aforementioned envelope of the light emitting 
device which has the envelope held at the vacua Substrate the anode which consists of graphite material 
which has opening in the position which makes the light-emitting part in a viewing area, and was 
formed on the aforementioned substrate — the black matrix layer which served as the conductor The 
fluorescent substance layer by which covering formation was carried out into the aforementioned 
opening which the front face of the aforementioned substrate of the aforementioned black matrix layer 
exposes 

[Claim 2] The anode substrate for light emitting devices which is characterized by providing the 
following and from which the interior constitutes a part of aforementioned envelope of the light emitting 
device which has the envelope held at the vacua Substrate Band-like anode wiring formed on the 
aforementioned substrate so that it might be pulled out from a viewing area to the edge of the 
aforementioned substrate the anode which consists of graphite material which has opening in the 
position which a part covers the aforementioned anode wiring and makes the light-emitting part in the 
aforementioned viewing area, and was formed on the aforementioned substrate — the black matrix layer 
which served as the conductor The fluorescent substance layer by which covering formation was carried 
out so that the aforementioned black matrix layer might be touched in the aforementioned opening 
which the front face of the aforementioned substrate of the aforementioned black matrix layer exposes 
[Claim 3] The anode substrate for light emitting devices which is characterized by providing the 
following and from which the interior constitutes a part of aforementioned envelope of the light emitting 
device which has the envelope held at the vacua Substrate The frame formed on the aforementioned 
substrate so that a viewing area might be surrounded Anode wiring which consists of the band-like 
section formed on the aforementioned substrate so that it might be pulled out to the edge of the 
aforementioned substrate succeeding this frame the anode which consists of graphite material which has 
dot-like opening in the position which covers the aforementioned frame of the aforementioned anode 
wiring, and makes the light-emitting part in the aforementioned viewing area, and was formed on the 
aforementioned substrate — the black matrix layer which served as a conductor, and the fluorescent 
substance layer by which covering formation was carried out at the shape of a dot into the 
aforementioned opening which the front face of the aforementioned substrate of the aforementioned 
black matrix layer exposes 

[Claim 4] The anode substrate for light emitting devices according to claim 2 or 3 to which the 
aforementioned anode wiring is characterized by the bird clapper from a transparent electric conduction 
film or a metal membrane. 

[Claim 5] The anode substrate for light emitting devices given in any of the claims 1-3 characterized by 
anode driver voltage being l-7kV they are. 

[Claim 6] The manufacture method of the anode substrate for light emitting devices characterized by 
providing the following that the interior constitutes a part of aforementioned envelope of the light 
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emitting device which has the envelope held at the vacua the anode which has opening in the position 
which forms the light-emitting part in a viewing area on a substrate — the process which forms the black 
matrix layer which served as the conductor by graphite material The process which carries out covering 
formation of the fluorescent substance layer into the aforementioned opening which the front face of the 
aforementioned substrate of the aforementioned black matrix layer exposes so that the aforementioned 
black matrix layer may be touched 

[Claim 7] The manufacture method of the anode substrate for light emitting devices characterized by 
providing the following that the interior constitutes a part of aforementioned envelope of the light 
emitting device which has the envelope held at the vacua The process which forms anode wiring in 
band- like by the conductive thin film so that it may be pulled out from a viewing area to the edge of the 
aforementioned substrate on a substrate the anode which has opening in the position which a part covers 
the aforementioned anode wiring and makes the light-emitting part in the aforementioned viewing area - 
- the process which forms the black matrix layer which served as the conductor on the aforementioned 
substrate by graphite material The process which carries out covering formation of the fluorescent 
substance layer into the aforementioned opening which the front face of the aforementioned substrate of 
the aforementioned black matrix layer exposes 

[Claim 8] The manufacture method of the anode substrate for light emitting devices characterized by 
providing the following that the interior constitutes a part of aforementioned envelope of the light 
emitting device which has the envelope held at the vacua The frame which encloses a viewing area on a 
substrate The process which forms anode wiring by the conductive thin film so that it may be pulled out 
to the edge of the aforementioned substrate succeeding this frame the anode which has dot-like opening 
in the position which covers the aforementioned frame of the aforementioned anode wiring, and makes 
the light-emitting part in the aforementioned viewing area - the process which forms the black matrix 
layer which served as the conductor on the aforementioned substrate by graphite material The process 
which carries out covering formation of the fluorescent substance layer at the shape of a dot into the 
aforementioned opening which the front face of the aforementioned substrate of the aforementioned 
black matrix layer exposes 

[Claim 9] The manufacture method of the anode substrate for light emitting devices according to claim 7 
or 8 characterized by forming the aforementioned anode wiring by the transparent electric conduction 
film or the metal membrane. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the anode substrate for light 
emitting devices used for light emitting devices, such as field emission form display (FEDiField 
Emission Display), a fluorescent display (VFD), a high-pressure luminescence cell, and large-sized 
display (huge TRON), and its manufacture method. 
[0002] 

[Description of the Prior Art] The plan of the anode substrate of the former [ drawing 5 ] and drawing 6 
are the expansion sectional side elevations of FED which used the anode substrate of drawing 5 . In 
addition, it is omitting about the light-emitting part 27, i.e., the black matrix layer in drawing 6 , and the 
fluorescent substance layer 28 of the shape of a dot matrix formed in a viewing area in drawing 5 . 
[0003] FED21 shown in drawing 6 has the envelope 22 of the shape of a thin shape panel by which the 
interior was made the high- vacuum state, an envelope 22 sets and meets the anode substrate 23 and the 
cathode substrate 24 in a minute interval - making - the periphery portion of both the substrates 23 and 
24 -- a spacer - it has structure which prepared and sealed the member 25 (for example, sealing agent 
which consists of adhesives, such as a low melting glass) The transparent electric conduction film 
(henceforth an ITO film) 26 which consists of ITO (Indium Tin Oxide) which is the multiple oxide of 
indium oxide and tin is formed in the inside of the anode substrate 23 of an envelope 22. 
[0004] the rectangular anode with which the viewing-area left hand lay which shows the ITO film 26 
with an alternate long and short dash line was also formed width in the shape of solid one a little as 
shown in drawing 5 — a conductor — 26a and this anode — it consists of anode wiring 26b which is the 
band- like cash-drawer electrode pulled out by the edge of the anode substrate 23 from conductor 26a the 
anode of the ITO film 26 - a conductor - in the viewing area of the front face of 26a, as shown in 
drawing 6 , the black matrix layer 27 which consists of graphite material which has matrix-like opening 
27a is formed As shown in drawing 6 , in opening 27a which the ITO film 26 of the black matrix layer 
27 exposes, the fluorescent substance layer 28 of the shape of a dot of R (red), G (green), and B (blue) is 
put. and the above-mentioned anode — a conductor - an anode electrode is constituted by 26a, anode 
wiring 26b, and the fluorescent substance layer 28 

[0005] As shown in drawing 6 , the field emission form cathode 29 is formed in the inside of the cathode 
substrate 24. the cathode with which the field emission form cathode 29 was formed in the inside of the 
cathode substrate 24 - a conductor 30 and a cathode - the emitter 3 1 of the cone configuration prepared 
in the conductor 30, and the gate electrode 32 prepared at the nose of cam of an emitter 31 by 
approaching - having - **** - a cathode - the conductor 30 and the gate electrode 32 are insulated by 
the insulating layer 33 

[0006] the anode according to an ITO film to the pattern configuration which forms an ITO film by the 
spatter in Ar gas atmosphere, and it shows in drawing 5 by the FOTORISO method to the glass substrate 
(anode substrate 23) which has insulation and a translucency in producing the anode substrate 23 of 
FED21 of the above-mentioned composition - patterning of conductor 26a and the anode wiring 26b is 
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carried out next, the black matrix layer 27 which consists of graphite material — a rectangular anode — a 
conductor — it forms in the front face of 26a Then, in opening 27a which the ITO film 26 of the black 
matrix layer 27 exposes, the fluorescent substance layer 28 of R, G, and B is formed, and the dot-matrix- 
like light-emitting part 34 is formed. 

[0007] Thus, the anode substrate 23 used for conventional FED21 is making the layer structure by which 
the laminating of nothing and the non-light-emitting part 35 was carried out to the order of a glass 
substrate (anode substrate 23) / ITO film 26 / black matrix layer 27 in the layer structure by which the 
laminating of the light-emitting part 34 was carried put to the order of a glass substrate (anode substrate 
23) / ITO film 26 / fluorescent substance layer 28, as shown in the cross section of drawing 6 . And the 
ITO film 26 exists in the whole viewing area, and forms the anode electrode. 
[0008] 

[Problem(s) to be Solved by the Invention] The non-light-emitting part 35 of the anode substrate 23 of 
conventional FED21 mentioned above has a layer structure by which the laminating was carried out to 
the order of a glass substrate (anode substrate 23) / 26/black matrix layer 27 of ITO films, and the ITO 
film 26 exists under the black matrix layer 27. 

[0009] Drawing 7 shows the outdoor daylight reflection factor of the layer structure (BM/Glass) of a 
glass substrate / black matrix layer, and the layer structure (BM/ITO/Glass) by which the laminating was 
carried out to the order of a glass substrate / ITO film / black matrix layer. 

[0010] As shown in drawing 7 , at the layer structure of a glass substrate / black matrix layer, it turns out 
to the outdoor daylight reflection factor of a light field being stable that an outdoor daylight reflection 
factor changes and reflection of near the wavelength of 500nm of a green system is weak with the ITO 
film by the layer structure by which the laminating was carried out to the order of a glass substrate / ITO 
film / black matrix layer. 

[001 1] Therefore, in the layer structure by which the laminating was carried out to the order of the 
conventional glass substrate / ITO film / black matrix layer, when the glass substrate (anode substrate 
23) was observed from the outside, the portion colored it the purplish red color, and could be seen, and 
there was a problem that display grace fell. 

[0012] By the way, in case an ITO film is formed by the spatter on a glass substrate (anode substrate 
23), Ar gas is used as spatter gas. For this reason, Ar gas enters into an ITO film at the time of 
membrane formation, and an ITO film is adsorbed. 

[0013] Moreover, in a black matrix layer, although there are not so many burst sizes of Ar gas even if it 
raises temperature, with an ITO film, it turns out that temperature takes for going up and the burst size 
of Ar gas is increasing, so that clearly [ although drawing 8 shows the amount of Ar gas evolutions of an 
ITO film and a black matrix layer by temperature up degasifying analysis (TDS) / even if it sees this 
drawing ]. This contains Ar gas on the formed ITO film itself, and means **. 

[0014] And the area is the whole viewing area and latus, and, only in the part, the amount of drag-in of 
the anode electrode which consists of an ITO film 26 formed by the conventional spatter shown in 
drawing 5 and drawing 6 of Ar gas into 21 FED increases. In addition, since the black matrix layer 27 
on the ITO film 26 consists of a porous film, the electron emitted from the field emission form cathode 
29 at the time of a drive passes the black matrix layer 27, even the ITO film 26 reaches, and Ar gas by 
which the ITO film 26 was adsorbed is struck by the electron, and is emitted. Since its rate of the 
amount of electrons in which the amount of electronic energy passes through the inside of increase and 
the ITO film 26 increases that the brightness of FED should be raised as this phenomenon carries out the 
high-pressure drive (for example, about 3-5kV) of the anode, it appears notably. And if Ar gas is emitted 
as mentioned above, the problem of the degree of vacuum in 21 FED falling, and reducing a life will be 
caused. 

[0015] Furthermore, when the degree of vacuum in a pipe fell by the increase in Ar capacity, there was a 
problem which causes the phenomenon in which an element breaks and it does not become useful that 
become easy to discharge by the time of carrying out the high-voltage drive of the anode, this electric 
discharge serves as a trigger further, and field emission form cathode gets burned etc. 
[0016] Moreover, with the composition of the conventional anode substrate 23 mentioned above, 



http://www4.ipdl.jpo. go.jp/cgi-bin/tran_web_cgi_ejje 



11/11/2003 



Page 3 of 7 



although the permeability of the visible region of an ITO film was about 83%, since the light-emitting 
part 34 was the layer structure by which the laminating was carried out to the order of a glass substrate 
(anode substrate 23) / 26/fluorescent substance layer 28 of ITO films, about 10% of luminescence of a 
fluorescent substance layer was absorbed or reflected by the ITO film 26, and there was a problem that 
luminescence intensity fell. 

[0017] Drawing 9 shows the permeability of a glass substrate and a glass substrate with an ITO film. 
Even if it sees this drawing, in the case of only a glass substrate, the permeability is about 90% so that 
clearly. On the other hand, in the case of a glass substrate with an ITO film, permeability with a 
wavelength of 500nm or less is falling. That is, it turns out that the permeability of a light field will fall 
if an ITO film exists. 

[0018] Then, this invention aims at offering the anode substrate for light emitting devices which is made 
in view of the above-mentioned trouble, is made to reduce the amount of drag-in of the gas into a pipe, 
can aim at the life improvement by improvement in a degree of vacuum, loses absorption by the ITO 
film, and reflection and can aim at improvement in luminescence intensity, and its manufacture method. 
[0019] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of a claim 1 
In the anode substrate for light emitting devices from which the interior constitutes a part of 
aforementioned envelope of the light emitting device which has the envelope held at the vacua the anode 
which consists of graphite material which has opening in the position which makes a substrate and the 
light-emitting part in a viewing area, and was formed on the aforementioned substrate - with the black 
matrix layer which served as the conductor It is characterized by having the fluorescent substance layer 
by which covering formation was carried out in the aforementioned opening which the front face of the 
aforementioned substrate of the aforementioned black matrix layer exposes. 

[0020] In the anode substrate for light emitting devices from which invention of a claim 2 constitutes a 
part of aforementioned envelope of the light emitting device which has the envelope by which the 
interior was held at the vacua A substrate and the band-like anode wiring formed on the aforementioned 
substrate so that it might be pulled out from a viewing area to the edge of the aforementioned substrate, 
the anode which consists of graphite material which has opening in the position which a part covers the 
aforementioned anode wiring and makes the light-emitting part in the aforementioned viewing area, and 
was formed on the aforementioned substrate - with the black matrix layer which served as the 
conductor It is characterized by having the fluorescent substance layer by which covering formation was 
carried out so that the aforementioned black matrix layer might be touched in the aforementioned 
opening which the front face of the aforementioned substrate of the aforementioned black matrix layer 
exposes. 

[0021] In the anode substrate for light emitting devices from which invention of a claim 3 constitutes a 
part of aforementioned envelope of the light emitting device which has the envelope by which the 
interior was held at the vacua A substrate and the frame formed on the aforementioned substrate so that 
a viewing area might be surrounded, The anode wiring which consists of the band-like section formed 
on the aforementioned substrate so that it might be pulled out to the edge of the aforementioned 
substrate succeeding this frame, the anode which consists of graphite material which has dot-like 
opening in the position which covers the aforementioned frame of the aforementioned anode wiring, and 
makes the light-emitting part in the aforementioned viewing area, and was formed on the 
aforementioned substrate — with the black matrix layer which served as the conductor It is characterized 
by having the fluorescent substance layer by which covering formation was carried out at the shape of a 
dot in the aforementioned opening which the front face of the aforementioned substrate of the 
aforementioned black matrix layer exposes. 

[0022] In a claim 2 or the anode substrate for light emitting devices of 3, as for invention of a claim 4, 
the aforementioned anode wiring is characterized by the bird clapper from a transparent electric 
conduction film or a metal membrane. 

[0023] Invention of a claim 5 is characterized by anode driver voltage being l-7kV in which anode 
substrate for light emitting devices of claims 1-3. 
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[0024] In the manufacture method of the anode substrate for light emitting devices that invention of a 
claim 6 constitutes a part of aforementioned envelope of the light emitting device which has the 
envelope by which the interior was held at the vacua the anode which has opening in the position which 
forms the light-emitting part in a viewing area on a substrate with the process which forms the black 
matrix layer which served as the conductor by graphite material It is characterized by including the 
process which carries out covering formation of the fluorescent substance layer into the aforementioned 
opening which the front face of the aforementioned substrate of the aforementioned black matrix layer 
exposes so that the aforementioned black matrix layer may be touched. 

[0025] In the manufacture method of the anode substrate for light emitting devices that invention of a 
claim 7 constitutes a part of aforementioned envelope of the light emitting device which has the 
envelope by which the interior was held at the vacua The process which forms anode wiring in band-like 
by the conductive thin film so that it may be pulled out from a viewing area to the edge of the 
aforementioned substrate on a substrate, the anode which has opening in the position which a part covers 
the aforementioned anode wiring and makes the light-emitting part in the aforementioned viewing area - 
- with the process which forms the black matrix layer which served as the conductor on the 
aforementioned substrate by graphite material It is characterized by including the process which carries 
out covering formation of the fluorescent substance layer into the aforementioned opening which the 
front face of the aforementioned substrate of the aforementioned black matrix layer exposes. 
[0026] In the manufacture method of the anode substrate for light emitting devices that invention of a 
claim 8 constitutes a part of aforementioned envelope of the light emitting device which has the 
envelope by which the interior was held at the vacua The frame which encloses a viewing area on a 
substrate, and the process which forms anode wiring by the conductive thin film so that it may be pulled 
out to the edge of the aforementioned substrate succeeding this frame, the anode which has dot-like 
opening in the position which covers the aforementioned frame of the aforementioned anode wiring, and 
makes the light-emitting part in the aforementioned viewing area — with the process which forms the 
black matrix layer which served as the conductor on the aforementioned substrate by graphite material It 
is characterized by including the process which carries out covering formation of the fluorescent 
substance layer at the shape of a dot into the aforementioned opening which the front face of the 
aforementioned substrate of the aforementioned black matrix layer exposes. 
[0027] Invention of a claim 9 is characterized by forming the aforementioned anode wiring by the 
transparent electric conduction film or the metal membrane in the manufacture method of a claim 7 or 
the anode substrate for light emitting devices of 8. 
[0028] 

[Embodiments of the Invention] The plan showing the gestalt of operation of the anode substrate 
according [ drawing 1 ] to this invention, the expansion sectional side elevation (A- A 1 line cross section 
of drawing 1 ) of FED for which drawing 2 used this anode substrate, and drawing 3 (a) - (h) are 
drawings showing the manufacturing process of this anode substrate. 

[0029] In addition, it is omitting about the light-emitting part 7, i.e., the black matrix layer in drawing 2 , 
and the fluorescent substance layer 8 of the shape of a dot matrix formed in a viewing area in drawing 
1 . Moreover, since FED1 of this example shown in drawing 2 has conventional FED21 shown in 
drawing 6 , and the same composition by the side of the cathode substrate 24, it attaches and explains 
the same number to the same component. 

[0030] FED1 of this example is a display device which performs a full color display, and has the 
envelope 2 of the shape of a thin shape panel by which the interior was made the high-vacuum state, an 
envelope 2 sets and meets the anode substrate 3 which has insulation and a translucency, and the cathode 
substrate 4 which has insulation in a minute interval — making — the periphery portion of both the 
substrates 3 and 4 — a spacer - it has structure which prepared and sealed the member 5 (for example, 
binders, such as a low melting glass) The anode wiring 6 is formed in the inside of the anode substrate 3 
of an envelope 2. 

[0031] The anode wiring 6 consisted of band-like partial (cash-drawer electrode) 6b pulled out by the 
edge of the anode substrate 3 from frame part 6a formed in the shape of a frame, and this frame part 6a 
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so that the viewing area S shown in drawing 1 with an alternate long and short dash line might be 
surrounded, and the front face of the anode substrate 3 has exposed the inside of frame part 6a. 
[0032] As shown in drawing 2 , the black matrix layer 7 which has matrix-like opening 7a is formed in 
the front face of the anode substrate 3 of the viewing area S located inside frame part 6a of the anode 
wiring 6. This black matrix layer 7 consists of graphite material which has conductivity. 
[0033] Into opening 7a which the anode substrate 3 of the black matrix layer 7 exposes, covering 
formation of the fluorescent substance layer 8 of R (red), G (green), and B (blue) is carried out so that a 
part of black matrix layer 7 may be touched at least. The fluorescent substance layer 8 of R, G, and B 
shown in the example of drawing 2 is put in the shape of a dot so that opening 7a of the black matrix 
layer 7 may be buried, and it is formed in the front face of the direct anode substrate 3. In FED1 of this 
example, the portions of nothing and others serve as [ the portion on which the fluorescent substance 
layer 8 was put ] the non-light-emitting part 10 in the light-emitting part 9. And an anode electrode is 
constituted by the above-mentioned anode wiring 6 and the fluorescent substance layer 8. moreover, the 
black matrix layer 7 in this example — an anode — it serves as a conductor and functions as an anode 
electrode for carrying out excitation luminescence of the fluorescent substance layer 8 
[0034] As shown in drawing 2 , the field emission form cathode 29 is formed in the inside of the cathode 
substrate 4. the cathode with which the field emission form cathode 29 was formed in the inside of the 
cathode substrate 4 - a conductor 30 and a cathode - the emitter 31 of the cone configuration prepared 
in the conductor 30, and the gate electrode 32 prepared at the nose of cam of an emitter 31 by 
approaching - having - **** - a cathode - the conductor 30 and the gate electrode 32 are insulated by 
the insulating layer 33 and ~ this example - a cathode ~ the outgoing radiation of the electron to the 
fluorescent substance layer 8 used as the candidate for luminescence is controlled by making a 
conductor 30 and the gate electrode 32 drive alternatively 

[0035] In addition, it is good to prepare the electrode for convergence (for it to be effective especially at 
the time of high-voltage impression) by preparing the 2nd gate electrode through the 2nd insulating 
layer if needed on the gate electrode 32 etc. 

[0036] Next, it explains along with the procedure, referring to drawing 1 - drawing 3 about the 
production method of the anode substrate 3 of FED 1 constituted as mentioned above. 
[0037] First, it is the glass substrate (anode substrate 3) which has insulation and a translucency Wet 
washing and UV/03 Dry washing is carried out ( drawing 3 (a)). Then, the ITO film which is a 
transparent electric conduction film is formed on a glass substrate 2 by the spatter in Ar gas atmosphere 
( drawing 3 (b)). The ITO thickness in that case is 0.1-0.15 micrometers, and the sheet resistance at this 
time is several 10 ohm/cm. 

[0038] Next, patterning of the aforementioned ITO film is carried out to the configuration of the anode 

wiring 6 using the FOTORISO method ( drawing 3 (c)). The configuration of the anode wiring 6 by the 

ITO film at this time consists of band-like section 6b pulled out by the edge of a glass substrate 2 from 

frame 6a formed so that a viewing area S might be surrounded as shown in drawing 1 , and frame 6a, 

and the inside of a viewing area S serves as a glass side which removed the ITO film. 

[0039] Next, the lift-off film for the reversal development of the black matrix layer 7 is formed with a 

spinner in sensitization material solution, such as PVA-SbQ and PVA-ADC, ( drawing 3 (d)). The 

thickness of the lift-off film at this time may be 0.3 micrometers - 0.7 micrometers. 

[0040] Then, patterning of the aforementioned lift-off film is carried out using the FOTORISO method 

( drawing 3 (e)). Patterning of the lift-off film is carried out so that frame 6a by the ITO film and the 

black matrix layer 7 formed at a back process may contact at this time. 

[0041] Next, the graphite solution (solution which made the graphite the principal component and 
contained textile-glass-yarn adhesives and binders, such as water glass and a low melting glass) which is 
the material of the black matrix layer 7 is formed with a spinner ( drawing 3 (f)). The thickness of the 
graphite film at this time may be 0.6 micrometers - 1.4 micrometers. 

[0042] The glass substrate 2 after applying graphite solution as mentioned above is made immersed in 
an oxidizing solution or alkali system solution, such as a nitric acid, a sulfuric acid, a nitric-acid filtered 
water, and a sulfuric-acid filtered water, and a lift-off film is made to swell. 
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[0043] Then, it is 40 degrees C - 45 degrees C hot pure water 5 kgf/cm2 - 8 kgf7cm2 A spray is carried 
out by the pressure. The lift off of the sensitization material film is carried out by this spray 
development, and patterning of the black matrix layer 7 is carried out to the pattern configuration of 
drawing 1 ( drawing 3 (g)). 

[0044] Next, a fluorescent substance film is formed with PVA-SbQ and PVA-ADC fluorescent 
substance slurry liquid. The number of layers of the fluorescent substance film at this time may be 1-3 
layers. Next, by the FOTORISO method, since equivalent to the opening width of face of opening 7a of 
the black matrix layer 7, patterning of the fluorescent substance film is carried out to the shape of a dot 
in the size beyond it, and the fluorescent substance layer 8 is formed ( drawing 3 (h)). 
[0045] And 545 degrees C and air baking of 200min are performed for the glass substrate with which 
patterning of an ITO film (anode wiring 6), the black matrix layer 7, and the fluorescent substance layer 
8 was carried out. Then, vacuum firing of 560 degrees C and 60min is performed. Thereby, the 
production process of the anode substrate 3 is completed. 

[0046] Thus, the anode substrate 3 of this example is formed as the black matrix layer 7 encloses the 
direct presentation field S on a glass substrate except for frame 6a of the anode wiring 6, and band-like 
section 6b, and covering formation of the direct fluorescent substance layer 8 is carried out on the glass 
substrate in opening 7a of the black matrix layer 7. 

[0047] Therefore, in the portion of the black matrix layer 7 without an ITO film, as shown in drawing 7 , 
the outdoor daylight reflection factor of a light field is stabilized, it becomes black, outdoor daylight 
reflectivity changes with an ITO film like before, it is not visible to a purplish red color, and 
improvement in display grace can be aimed at. And since the fluorescent substance layer 8 is formed on 
the direct glass substrate 2, reflection and absorption of an ITO film can be disregarded and 
luminescence intensity can be raised rather than the structure by which the laminating was carried out to 
the order of the conventional glass substrate / ITO film / fluorescent substance layer (refer to drawing 

n 

[0048] moreover ~ according to the anode substrate 3 of this example -- conductivity, since the black 
matrix layer 7 which consists of graphite material which is a member serves also as the function as an 
anode electrode (anode conductor) The area of the anode wiring 6 formed by the ITO film as compared 
with the conventional anode substrate 23 shown in drawing 5 and drawing 6 is reduced sharply, and 
while the amount of drag-in of Ar gas at the time of forming an ITO film becomes less, the fall of the 
degree of vacuum in the FED pipe by Ar gas evolution can be suppressed. Consequently, compared with 
the former, a life property becomes good, electric discharge is also generated and the effect of ****** is 
done so. 

[0049] Since the anode wiring 6 in the gestalt of the above-mentioned implementation is formed in the 
outside of a viewing area S, it can use metal membranes, such as not only an ITO film but aluminum, 
Nb, Mo, Au, Ti, etc. Consequently, material with stable low thing of resistivity and resistivity can be 
used. In addition, in that case, only when a reversal developer is an alkali system, it is restricted. 
[0050] Furthermore, as shown in drawing 1 , when carrying out by carrying out a contact flow by the 
JIMETTO line which has the black matrix layer 7 which functions also considering the cash drawer of 
the anode wiring 6 as not the anode substrate 3 top but an anode electrode let it pass within [ non- 
illustrated ] exhaust air, the anode wiring 6 which consists of an ITO film (or metal membrane) formed 
in the outside of a viewing area S as shown in drawing 1 becomes unnecessary. That is, all the anode 
electrodes can be formed in the black matrix layer 7. The ITO film made into the problem in the 
conventional structure can be removed by this, and the anode substrate 3 can be produced. 
[0051] In addition, if it makes the portion (band-like section 6b of the anode wiring 6) equivalent to a 
cash-drawer electrode the composition which carried out the laminating to the order of a glass substrate 
(anode substrate 3) / 7/encapsulant (spacer member 5) of black matrix layers in performing the cash 
drawer of a direct anode electrode from the anode substrate 3 side, possibility that leak will occur at the 
time of sealing of the anode substrate 3 and the cathode substrate 4 will arise. Therefore, band-like 
section 6b of the anode wiring 6 equivalent to a cash-drawer electrode is needed. 
[0052] Drawing 4 shows the relation between driver voltage and electric discharge by this invention in 
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structure and the conventional structure. As a measurement sample, 1 type FED (it is the device of 1 
inch of vertical angles, and the gap between anode-cathodes of this device is 1.0mm) was used. 
[0053] With the conventional composition, the electric discharge measurement size is also increasing as 
an electric discharge sample arises and the driver voltage of an anode becomes high, when driver 
voltage of an anode is set to 5kV so that clearly also from this drawing 4 . 

[0054] On the other hand, with the composition of this example, even if an electric discharge sample 
does not have the driver voltage of an anode and 7kV makes driver voltage of an anode high, it is known 
by that there are few electric discharge measurement sizes compared with the conventional composition. 
Therefore, according to the composition of this example, the driver voltage of an anode can set by 7kV, 
and can offer FED which can be displayed, without generating an electric discharge sample. 
[0055] By the way, it is desirable to form frame 6a in the shape of [ of a rice field ] a character, and to 
divide a viewing area S into plurality with the composition shown in drawing 1 and drawing 2 , when a 
viewing area S becomes large, although the anode wiring 6 is a configuration with frame 6a and band- 
like section 6b and is satisfactory about the small thing of a viewing area S (panel size). This is because 
a voltage drop becomes large by the large-sized panel since resistance of BM is not so low as ITO (sheet 
resistance of 1000 or more ohm/cm). 

[0056] Moreover, although the anode substrate 3 of the gestalt of operation mentioned above was 
explained taking the case of the case where it uses for FED1 as a light emitting device, if the interior is 
the light emitting device which has the envelope held at the vacua, it can also be used for a fluorescent 
display (VFD), a high-pressure luminescence cell, large-sized display (huge TRON), etc., for example. 
[0057] 

[Effect of the Invention] By the above explanation, the outdoor daylight reflection factor of a light field 
is stabilized, it becomes black in the portion of the black matrix layer which does not have a transparent 
electric conduction film (ITO film) according to this invention so that clearly, outdoor daylight 
reflectivity changes with an ITO film like before, it is not visible to a purplish red color, and 
improvement in display grace can be aimed at. And since a fluorescent substance layer is formed on a 
direct substrate, reflection and absorption of an ITO film can be disregarded and luminescence intensity 
can be raised rather than the structure by which the laminating was carried out to the order of the 
conventional glass substrate / ITO film / fluorescent substance layer. 

[0058] moreover, conductivity - since the black matrix layer which consists of graphite material which 
is a member serves as an electrode, the area of the anode electrode formed by the ITO film as compared 
with the conventional anode substrate is reduced sharply, and while the amount of drag-in of Ar gas at 
the time of forming an ITO film becomes less, the fall of the degree of vacuum in the FED pipe by Ar 
gas evolution can be suppressed Consequently, compared with the former, a life property becomes good, 
electric discharge is also generated and the effect of ****** is done so. 

[0059] Since anode wiring is formed in the outside of a viewing area, it can use metal membranes, such 
as not only an ITO film but aluminum, Nb, Mo, Au, Ti, etc. 



[Translation done.] 
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f&3fc<7)FED2 1 i*y-FSfi2 4«©*j*7j«ra- 

So 

[0 0 3 0] #0tj<DFED 1 tt, 7;P#7-*jR*fr5 
2®7y-F«R3 0rtiBK:tt. 77-FE»6OTMl 

[0031] 7y-HBB«6B, 0 1 tc-j sawes* 

6at, £©#tt«#6 a*>677-F*«3 0i»Sfc: 

5i*m*nfc«tta» (giaL*«) eb^&o, & 

«ffl»6 afitt7y-FS«3<BSffi*iBfflLT^£. 

[0 0 3 2] 7y-FE«6 0)tMK«#6 aOrttofctt 
■r*«««0HS©7y-F*«3O*iBK:l4, 021:: 

[0 0 3 3] 75^VMJ^X17<7)7/-Fgf£3 
#BHJTSBIln8B7 artlcte, W^tfe^-^Vh 
U*Xl7©-«^»-r*J:5CR , G (ft 

fi) , b (we) ©aje#H8 3»«it2t»j*anT^«. 

H2©M^*rR, G, B©ffljt*18tt, ^77^-7 
hU*XJB7©HP«7 aSJU&^iifcF* F«K» 

esn. «»7y-Fa;«3©*ffiiz»rtsnTu*. 

WOFEDlttt. ffiJt#H8^«E3SSnfc«»^« 
#389 *&U *0tea*###5B*B 1 OtttoTVi 
5. *LT, ±B7y-FE«6£S3fc*B8£«fc0 7 
y-FSS*<«JfiJc*tl*. Sfc. *«f»J»c*3W*^7^^ 
vh'J^X!7H 7/-FW*6*fc. &7tftl8£ 
Bfi58***-6fc»0)7y--F*Bi:L/T«(l|-r*. 
[0 0 3 4] H2H^-TJ:3t^ *y-F««40rtiB 

en «JM*ia»tttt2 9*«g8we»nT^s. «»jatH 



wttft>ntzf-vm,m 2££wlt&o, *y-F» 

#3 0ty-h«B3 2tt»»H3 3T»»$ftT^ 
05 5. *09Ttt, *y-F*#3 0ty-h«« 

3 2*a«ttfcBft*ttS;:iKJ;0 1 583fc»*fcfc* 

[0 0 3 5] IN, i»WciSi;Ty-h*«3 2±fc!B2 
OWUft^LT* 2 coy- F«ffi£KH-S*K: J; 0 , 
io ££ffl«S (#K, &SEMnB#KW$T&£) 

[0 0 3 6] JfcK, ±ii<D&o\Zffil&£nZ>FEDl<D 
7 J- F**S 3 WfPJfcfrffifcO^TH 1 -0 3 &#jg L 

15 [0 0 3 7] «»ttRtf»3ttt**r«/f7XS 
£ (7y-FSS3) ££xy hffi^UV/Oj F5 
-fifc^T* (03 (a) ) o *<D», Ar#Xf?Hm* 
TX/W*i£fc«fc0iSE*«ire** I TOK^/7X 
»S2±lCdEB|-rs (H3 (b) ) . ^CD^OITOM 

20 JStt, M;Uf0. 1-0. ISMmTfeO, ZKDKMDx 
-FatSttftl 0Q/cmTW. 
[0 0 3 8] 7*h«Jytt*«^TIBBl TOl 

S7/-FE«6©»ttlC/Xir-->y-r* (03 

(c) ) o £01*01 TOKK:j;S7/-FE«6<WB 
25 Ktt, 01 K^f^l::, SSfi«S*BtOHOJ:5C 

ftte I TO«ftl»*Lfcitf 5Xffl t&oTV»*. 
[0 0 3 9] y7 7^*7hUJ7l7<OE(ESft 

30 ffl^) , J7ht7R*PVA-SbQ, PVA-ADCf 
©«*«*»*"CXK>^»-fcJ:0»j«"r* (0 3 

(d) ) . uO^'J7ht7RORSIi0. 3 Mm- 
0. 7 umt^&o 

[0040] m^x. »EU7h*7«e7*huytt 

35 Sffl^T/^-X>4f-rs (03 (e) ) <> COWptC I 
TOKf;:J;*fiM*8S6 a£»IgT»fi6S*l*:/5*£ 
*7hU^Xl7 bff^y&t? FTScfc-9HU7F^78g 

[0 0 4 1] ^tC, y77^7hU^Xl7^t* 

m *xtr>^- (03 (f) ) o ck^o 

HftlROIKJPttO. 6/im-l. 4/zmin 0 
[0 0 4 2] ±E<0«t5CJIi»*»JBE*a*Lfc»©// 
45 5X««2£B»ft, SSSt ffi^iiTK, GSS^Tk^Oggft 
tt»«*fctt7;b*U***Wcji6*TU7 h*7il 

[0 0 4 3] ^t. 4 0t:-4 5r<£>rUf>M<£5 kg 
f/cm 2 ~8kgf/cm 2 0JE#TX TV-fa. 

so c^yi/-Sii:i;0iMS^U7h^7LTy7 
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v 91 b U 97M 7 **H i o/t^->»«icyx^-=> 
7"sns (S3 (g) ) . 

[0 0 44]#(;:. PVA-SbQ, PVA-ADCS 

»v£VMJ*;*H7©HPa57 aOWPBtH**^* 
nW±©*££T®7t#:BI£ by bmz/^-=.>i/V 
Tffijt#H8«»dc-r* (0 3 (h) ) . 
[0 0 4 5] ^LT. I TOM (7/-KE86) . 7 

Ac^7XlK5 4 5'C, 2 0 Ora i n©*gU&fiE£fT 
3. *©«. 5 6 0"C. 6 Om i n©K£#E(££fT5. 

[0 0 4 6] cro^pic, #0iJ©7/-Fg£3tt, 7 
5y7VHJ?Xl7#7/-KE$6©flM#gB6 at 
#K«6 b*»^#5X**±CB**jS»«SSWt 

omts&o\zLTMi$.£n> •JvvWbv>7 7,mi<r> 

[0 0 4 7] Lfctf^T, ITOifflS^7'vi''7h 
XI 7 (Dgl5#T«. H 7 SC. Bl»3l6*« 

O^jKKtt*«%eUTAfiK:a:0. ft*OJ:3ftIT 

&ft#18^8;tf77S£2±K^(££tt.2>©T, I 

flE*i^j±**sct*tT** (07 mm) . 

[0 0 4 8] *fiSJ©7y-KSfi3 Citltf. $ 

«tt«*f T» 5 US* 6> & « 7 5 y 7 7 F U ? X 1 
7#7y-FWS (7/-K3HW iL-T<DlSlifc**a 
£©T. 0 5SlX06tC^-rSe*»7y-S'S«2 3i 
Jtt&LT. I TO&-T?}&fi££tt*7y-KEigjt6©®8i 

tt£K:lt''tTJM>*ttfttA<&9. WI"b»&H*6t» 

[oo4 9] ±mmMmm\z}irt2>7 y-b®.U6 

tt. S^fig$S©*f.|MK^/££tt.5©T. ITOHtCfg 
<b-f. Al, Nb, Mo, Au, T i Bl&f ffl 

ss#7.m>;*j'J *©$£©*(:: isens. 

[0 0 5 0] 01(I^-r«fc^JC. 7/-FE$ 

6<D3imL£7y-Kgffi3±T&<. 7y-KSfi£ 
L T If (£1" a 75 7^vMJi'Xl7 (c^0*co#m 

SI TOM (xttfcJRK) A»6&«7/-FE*6a«* 



HJ?XIS 7 TffiSjSTS cntcio. ft 

*©SliSK:*JV»Traat*nT^fc I TOBU£|&£ lt 
7y-Kafi3S^«-r-&C<!:3*fr**. 
05 [0 0 5 1] fc*5, 7y-HS«3flJ*>6a»7y-H 
*ff©3lfflU*fr5*^ttt. gUHL«Scafc-5*«- 
(7y-FE*6©#R»6b) £#5/Xg-l£ (77- 
F*«3) /7*7»y^7hUJ'7x@7/«it?fiJ (XI- 

io 3 1 * v - H*« 4 ©its p# (i 'j - v tm 4-r s ^iflgtt 

tot, 3lfflMi«K:3&*7y-FE86 
©»tt»6 bttagifc*. 

[0 0 5 2] H4J4*589BK:±««!jtttt*©«lieK:*. 

waffii*€Eti!tm©M^*^bT^*. Sl^-t)->7;p 

15 iLTttliWFED WftW >f©f/HXt* 

0. d©x/WX©77-H-*V-Kia*Y->7tt 

1. 0 mm) £ffll>fe. 

[0053] c©04^e ; t)Hje.*^ t t5ic. &*©$ 

JfcTtt. 7y-K©Btt*JE*5kV£Lfc«fc*fci)M 
20 ir>7;W£U. 7y-H©«»«£E*«»<&*Kat> 

[0 0 5 4] dftfcStU *0iJ©t8fig-Ctt. 77- F© 
BHMEtf 7 k V *T?tttt«*>^*»a: < . 7 J - F 
©BMi«Eeft< LTfcft*©«l&l;:it^Ttt€lT>7 
25 ;i«#'>&<r> II IfcAbT, *W©*J*K:«fc 

n«. 7/-F©Bft«E*<7 kVSTCfc^Ttt, » 
«*>^*«4S*r £3t*?TIB&F E D fcjfflrf -5 

[0 0 5 5] ^lRUm2\Z^r^X'\t, 
30 7y-FE«6)WMK«6a£#tt«6b**Lfc»tt 

l:»HT5ffl))«ifSLt). Ctltt. BM©ffit<ittITO 
35 8<5<&t> ( 1 0 0 0Q/cm£JLh©->-F&jn) fc* 
*^T- ««EKT^*7C €f < ?i S ^ e -5 . 
[0 0 5 6] £fc, ±Mtfc*JE©^ffi©7/-H*S 
3«. |g3fc^7tLTFED ncffl^fe^S-«sjfctt3 

40 T-5f£ft5ii7T$>m;f. (VFD) . 

[0 0 5 7] 

[%^©J4*] ^©laWTW^^feJ:-?^, *^H(|II 

45 mmmmm (itod om^yvvwby 

50 MSn^fflf. 1 TO«l©RStfttfKiK£ii«|TS. 
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ffi*Oif7XS«/ I TOR/ffl*»:H©JiC*HSn 

co o 5 8] »«tt«wr»«jiiB4m«>&]Sc« 

-HaWEtiUftl/T. ITORT»*Sft57/-Hi 

[0 0 5 9] 7/ - h'Bfttt. *SfW*0^«|C»fieS 
nacOT'. I TO&lCHSI*. Al, Nb, Mo, A 

[Hi] **WKJ:*7/-H«*0!)HHO»«tw'r 15 
¥S0 

[02] *«WC«fc*7>'-F£fiSffi^fcflWttHl» 
[03] (a) ~ (h) *36W»c«t*7y-HSfi©» 



[0 5] ft*<£>7/-KS<g©¥®0 
05 [0 6] H5©7y-HS«*fflt»fc«»ttffl»a*g 



10 



[07] y^y^HJ^X/fl^SfcWlBlSiei:/ 
7 y 9 1 b V V 1 TOWk/ 11 7 7>&WL0m®&<D ft 

[08] ITOt^vJVhUi'XWAr^ftaii 

[09] *5^Sffit I TOK^€r^f5xa*ROSH* 
£^-f0 
[ft#©fft9i] 

1-fed mytm?) . 3- -7 /-Kg 

«, 6-7y-HE«. 6a-#«». 6b-»m 
7-777i'7hU^I. 7a-"WP». 8-fi3t# 
H. 9 10 S 



[01] 



[03] 




zs 

5 20 

§ 15 
A 10 
£ 5 



[04] 



4 5 6 7 



10 



00 



(b) 



whs. 





- 7 - 



2003 08 08 13:52 



^2 001-283750 



[02] 
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[06] 



32 30 31 33 
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F^-A(##) 5C027 BB04 
5C028 JJ03 

5C036 CC14 EE04 EE14 EF01 EG28 
EG36 EH08 
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